The effect of energy substrate concentration and amino acids on the in vitro development of preimplantation porcine embryos.
As the pig becomes increasingly used for biomedical research, an effective and efficient in vitro culture system is essential. This study aimed to improve the commonly used porcine embryo culture medium, NCSU23, by altering the energy substrates and adding amino acids, using electrically activated diploid parthenotes from oocytes obtained from the ovaries of prepubertal and adult animals. Morphological development to day 6 and blastocyst cell number were examined. Glucose (5.56 mM) was replaced by pyruvate and lactate (0.2 mM and 5.7 mM, respectively) for either the entire culture period or for the first 48 h only. Blastocyst rates were not different between any of the treatments, and were similar for prepubertal and adult oocytes. When the embryos were cultured with pyruvate and lactate for the first 48 h and then glucose, there was a significant increase in blastocyst cell number compared to glucose only. Blastocysts produced using pyruvate and lactate for the entire time tended to have more cells than those exposed to glucose only and less than those who were cultured in pyruvate and lactate for the first 48 h and then glucose. Nonessential amino acids added for the first 48 h and nonessential and essential amino acids added for the remaining time significantly increased blastocyst cell number only when the embryos were grown in pyruvate and lactate followed by glucose. Blastocyst rates were not different between any of the treatments, and this result was the same when using sow or gilt oocytes. The modified medium was then tested using in vitro matured and fertilized embryos from sow oocytes. Blastocyst rates and cell number were significantly increased in the modified medium compared to those grown in unmodified NCSU23. This shows that altering energy substrates and adding amino acids can increase the quantity and cell number of IVP blastocysts compared with NCSU23.